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(74) [Attorney(s) Representing All Applicants] 
[Patent Attorney] 
(57) [Abstract] 

[Objective] Vis-a-vis silicone rubber 100 parts by weight, boron 
nitride 100 to 300 parts by weight, As boron nitride range of 
30 to 150 parts by weight including ceramic material or basic 
metal oxide whichhas same crystal structure at least, as it is 
mixed by uniform, at sametime coating is done in woven fabric, 
thermally conductive silicone rubber sheet which is superior 
inthe conformity of heat emitter substrate due to fact that 
surface which toucheswith heat emitter is smooth, is obtained. 

[Constitution] Vis-a-vis silicone rubber 100 parts by weight, bor 
on nitride 1 10 to 190 parts by weight, As boron nitride 
ceramic material or basic metal oxide which has same crystal 
structure the30 to 150 parts by weight, Range of 0. 1 to 1 0 
parts by weight it adds vulcanization agent, melts in solvent 
and makes thecoating solution, after applying aforementioned 
coating solution to woven fabric, itremoves solvent, after that 
compression molding does. 



[Claim(s)] 
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[Claim 1] Vis-a-vis silicone rubber 100 parts by weight, boron 
nitride 100 to 300 parts by weight, As boron nitride range of 
30 to 150 parts by weight including ceramic material or basic 
metal oxide whichhas same crystal structure at least, as it is 
mixed by uniform, at sametime coating is done in woven fabric, 
thermally conductive silicone rubber sheet where surface 
whichtouches with heat emitter is smooth. 

[Claim 2] As boron nitride basic metal oxide which has same cr 
ystal structure, thermally conductive silicone rubber sheet 
which isstated in Claim 1 which is a substance of at least one 
which is chosen fromthe aluminum oxide , zinc oxide , 
magnesium oxide , calcium oxide , tungsten carbide , beryllium 
nitride , the aluminum nitride , tantalum nitride , titanium 
carbide , boron carbide , niobium nitride , and thetitanium 
nitride. 



ISTA's ConvertedKokai(tm), Version 1.2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.2 



JP 95157664 Machine Translation 



- FirstPass 



it®<D¥tyft*%&A<. LvTfttO. 1 -2 0 0 UmOimm 



o*55v/^»»*fctt*iiit*aiaft»i*3o-i sol 

*». ioffiS£i]£o. 1-1 oSftfiUDttBSftnU 



[«#«6] i/ij3->JAl00li»t»L, £ttv 



[Claim 3] Average particle diameter of boron nitride , ceramic 
material and basic metal oxide, thermally conductive silicone 
rubber sheet which isstated in Claim 1 which in each case is a 
range of 0. 1 to 200 m. 

[Claim 4] Vis-a-vis silicone rubber 100 parts by weight, 0.1 to 
5 parts by weight including silicone modifier of at least one 
whichis chosen from modified silicone , silane coupling agent , 
titanium coupling agent , and thefine powder silica at least, as 
it is mixed by uniform, at same time thecoating is done in 
woven fabric, thermally conductive silicone rubber sheet where 
surface which toucheswith heat emitter is smooth. 

[Claim 5] Vis-a-vis silicone rubber 100 parts by weight, boron 
nitride 1 10 to 190 parts by weight, As boron nitride ceramic 
material or basic metal oxide which has same crystal structure 
the30 to 150 parts by weight , Range of 0.1 to 10 parts by 
weight it adds vulcanization agent, melts in solvent and makes 
thecoating solution, after applying aforementioned coating 
solution to woven fabric, itremoves solvent, after that 
compression molding manufacturing method of thethermally 
conductive silicone rubber sheet which designates that it does as 
feature. 

[Claim 6] Vis-a-vis silicone rubber 100 parts by weight, 0.1 to 
5 parts by weight it adds silicone modifier of at least one which 
ischosen from modified silicone , silane coupling agent , 
titanium coupling agent , and fine powder silica,melts in 
solvent and makes coating solution, after applying 
thcaforcmcntioned coating solution to woven fabric, it removes 
solvent, after that compression molding manufacturing method 
of thermally conductive silicone rubber sheet which designates 
that itdoes as feature. 



[00 0 1] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention furthermore reg 
ards thermally conductive silicone rubber sheet and its 
manufacturing method which aresuperior in conformity of heat 
emitter substrate with thermal conductivity , electrically 
insulating property and the flame resistance. Furthermore 
details regard silicone rubber sheet which is acquired by coating. 
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[0002] 

[Prior Art] Until recently, when you have used, heat emission it 
does transistor , the diode and transformer or other electronic 
part, because of heat there are times when theperformance of 
electronic part decreases. Because of that, you can install heat 
sink in kind of electronic part whichthe heat emission is done. 
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But as for heat sink because there is many a thing which is a 
metal, when electronic part is installed directly, there is a 
leakeage current or other problem, without beingdesirable. mica 
insulating sheet , thermal conductivity grease and polyester 
etc were used because of that, butthe handling was not 
troublesome, heat resistance low thermal conductivity applying 
low,the heat sink which has performance which it is satisfied 
youcould not say. As recently proposed to Japan Unexamined 
Patent Publication Showa 47 -32400 disclosure, adding metal 
oxide to fluororubber andthe chlorosulfonated polyethylene 
rubber etc, handling property and heat resistance also heat sink 
which improvesthe low thermal conductivity is proposed. In 
addition there is also Japan Unexamined Patent Publication Hei 
5 -1 17422 disclosure or other proposition which uses 
vulcanization method dueto electron beam as production 
method of heat sink of thin film. 
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[0003] 

[Problems to be Solved by the Invention] But, because method 
of aforementioned Japan Unexamined Patent Publication 
Showa 47 -32400 disclosure adds filler ofthe large scale to 
rubber, rubber elasticity , tensile strength and tear strength 
decrease,there was a problem that roll molding or other 
fabricability decreases. Because of that, production of heat sink 
of thin film of thickness 300 m or less wasvery difficult. In 
addition Japan Unexamined Patent Publication Hei 5 -1 17422 
disclosure or other method when in vulcanization with electron 
beam itcompares with thermal vulcanization rubber property 

Uot«rr r^r liofif rapiptonr»(a i c a r-\rr\V» 1 <=»m i^r* ai i c t=> n-f that ic 

required as heat sink which it could not use theheat resistance. 
In addition as for production method of coating due to thermal 
vulcanization it is amethod which is well used for tape and 
release paper, it can apply toalso production of heat sink. But, 
because filler of large scale is added to rubber, when thesurface 
which coating is done is easy to become rough, coated surface 
isrough, adhesion decreased, because air is included in the 
interface, became difficult, to convey heat as a result, thermal 
conductivityfurthermore was a or other problem which 
decreases. 
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[0004] This invention, in order to solve aforementioned conve 
ntional problem, furthermoredesignates that thermally 
conductive silicone rubber sheet and its manufacturing method 
which are superior in theconformity of heat emitter substrate 
are offered as objective with thermal conductivity , electrically 
insulating property and flame resistance. 

[0005] 

[Means to Solve the Problems] In order to achieve aforementio 
ned objective, as for thermally conductive silicone rubber sheet 
of thefirst of this invention, vis-a-vis silicone rubber 100 parts 
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by weight, boron nitride 100 to 300 parts by weight, As 
boron nitride range of 30 to 150 parts by weight including 
ceramic material or basic metal oxide whichhas same crystal 
structure at least, as it is mixed by uniform, at sametime coating 
is done in woven fabric, it is something which has 
theconstitution that surface which touches with heat emitter is 
thesmooth. 

[0006] At time of aforementioned constituting, as boron nitrid 
e basic metal oxidewhich has same crystal structure, being a 
substance of at least one which is chosenfrom aluminum oxide , 
zinc oxide , magnesium oxide , calcium oxide , tungsten 
carbide , beryllium nitride ,the aluminum nitride , tantalum 
nitride , titanium carbide , boron carbide , niobium nitride , 
andthe titanium nitride is desirable. 

[0007] In addition average particle diameter of boron nitride , 
ceramic material and basic metal oxide, in eachcase being a 
range of 0.1 to 200 m is desirable at time ofaforementioned 
constituting. As next thermally conductive silicone rubber sheet 
of second of this invention 0.1 to 5 parts by weight including 
thesilicone modifier of at least one which is chosen from 
modified silicone , silane coupling agent , the titanium coupling 
agent , and fine powder silica, vis-a-vis silicone rubber 100 
parts by weight, at least, ismixed by uniform, at same time 
coating is done in woven fabric, it is something which has 
constitution that surface whichtouches with heat emitter is 
smooth. 

[0008] Next as for manufacturing method of thermally conduct 
ive silicone rubber sheet of first of this invention,vis-a-vis 
silicone rubber 100 parts by weight, boron nitride 1 10 to 190 
parts by weight, As boron nitride ceramic material or basic 
metal oxide which has same crystal structure the30 to 150 parts 
by weight, Range of 0.1 to 10 parts by weight it adds 
vulcanization agent, melts in solvent and makes thecoating 
solution, after applying aforementioned coating solution to 
woven fabric, itremoves solvent, after that it designates that 
compression moldingit does as feature. 

[0009] Next silicone modifier of at least one which is chosen fr 
om modified silicone , silane coupling agent ,the titanium 
coupling agent , and fine powder silica vis-a-vis silicone rubber 
100 parts by weight, 0.1 to 5 parts by weight itadds 
manufacturing method of thermally conductive silicone rubber 
sheet of second of this invention, melts in the solvent and 
makes coating solution, after applying aforementioned coating 
solution tothe woven fabric, it removes solvent, after that it 
designatesthat compression molding it does as feature. In 
description above, as modified silicone, there is a long chain 
alkyl-modified silicone , a polyether modified silicone , a 
epoxy-modified silicone and a amine-modified silicone etc. In 
addition, there is a -methacryloxy propyl trimethoxysilane 
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and a -glycidoxy propyl trimethoxysilane etc as silane 
coupling agent. In addition, there is a isopropyl triisostearoyl 
titanate and a bis (dioctyl pyrophosphate) oxy acetate titanate 
etc as titanium coupling agent. In addition as for fine powder 
silica, average particle diameter those of 0.1 to 2 m 
isdesirable. 

[0010] 

[Work or Operations of the Invention] According to constituti 
on of first invention of aforementionedthis invention, vis-a-vis 
silicone rubber 100 parts by weight, boron nitride 100 to 300 
parts by weight, As boron nitride range of 30 to 150 parts by 
weight including ceramic material or basic metal oxide whichhas 
same crystal structure at least, as it is mixed by uniform, at 
sametime coating is done in woven fabric, furthermore it can 
actualize thethermally conductive silicone rubber sheet which is 
superior in conformity of heat emitter substrate due to fact 
thatthe surface which touches with heat emitter is smooth, with 
thermal conductivity ,the electrically insulating property and 
flame resistance, namely, coated surface is designated as 
smooth and heat emitter substrate and conformity areraised and 
heat is conveyed to effective, furthermore boron nitride 
wherethe thermal conductivity is large is used and thermal 
conductivity largely as much as possibleonly silicone rubber 
sheet of flame resistance is obtained with electrically insulating 
property and it is tomake heat sink which characteristic is 
utilized. In addition, as for basic metal oxide which in order to 
improve, adds theconformity of thin film which is acquired by 
coating doing to rubberwhen as boron nitride those which have 
same crystal structure are used, as for the coated surface it 
becomes smooth ones and is desirable. As for this, when basic 
metal compound which is added to rubber is samecrystal 
structure as boron nitride because cohesion of particle to do to 
be difficultnamely dispersion it becomes easy to do, coated 
surface becomes smooth. 

[001 1] Next thermally conductive silicone rubber sheet which is 
superior in conformity of heat emitter substrate accordingto 
constitution of second invention of aforementioned this 
invention, byadding silicone modifier can be actualized. This 
way adding silicone modifier, because cohesion of particle is 
difficultto do in same way, dispersion easy to do becomes, 
coated surfacebecomes smooth. 

[0012] Next according to manufacturing method of 1st to 2nd 
of this invention, it dilutes thecomposition which adds filler in 
solvent and coating does in thebacking, it can produce heat sink 
of thin film efficiently in rationalby press thermoforming 
doing. 

[0013] 

[Working Example(s)] This invention furthermore is explained 
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concretely making use of belowWorking Example. As for 
silicone rubber which is used for this invention, those which can 
bevulcanized with organic peroxide are most desirable, are 
possible to besomething which can be vulcanized making use of 
base platinic acid or other catalyst, furtherrnoreeven with 
silicone rubber of room temperature curing type are good, 
organic peroxide is representative as vulcanization agent and 
benzoyl peroxide , bis -2,4-di chloro benzoyl peroxide , the 
dicumyl peroxide and di-tertiary-butyl peroxide etc, or making 
use of redox reagent and Fenton reagent andthe chloroplatinic 
acid etc it is good, one kind or two kinds or more combining, it 
ispossible to use. 

[0014] As for basic metal oxide which is added to silicone rubber, 
as boron nitride those whichare same crystalline state are 
desirable. Namely when boron nitride of hexagonal close- 
packed structure is used, basic metal oxide which is jointlyused 
and those of hexagonal close-packed structure are desirable, 
when boron nitride of cube close-packed structureis used, basic 
metal oxide which is jointly used those of cube close-packed 
structure aredesirable. As basic metal oxide of hexagonal close- 
packed structure, there is a aluminum oxide and a zinc oxide , 
etc there isa magnesium oxide and a calcium oxide etc as basic 
metal oxide of cube close-packed structure, one kind, two kinds 
or more combinesand is possible to use. Concerning nitride and 
carbide which are a ceramic material and as substanceof 
hexagonal close-packed structure there is a tungsten carbide , a 
beryllium nitride , a aluminum nitride and a tantalum nitride , 
etc thereis a titanium carbide , a boron carbide , a niobium 
nitride and a titanium nitride etc as substance of cube close- 
packed structureand one kind, two kinds or more combines and 
is possible to use. Furthermore as additive in addition to listing 
here you can use. When as for basic metal oxide, when reacting 
with water, those where thestandard free energy of Gibbs has 
value of - 170 kJ/mol to 0 are desirable, thisvalue is large to 
negative number, it can grant flame resistance. 

[0015] In addition performance of silicone rubber, as for kind o 
f basic metal oxide whichdecreases it is desirable not to use. 
There is a antimony oxide, as example but if you listed here, is 
not. 

[0016] As for basic metal oxide those where electrically insulati 
ng property is superior in that itself aredesirable, nitride and 
carbide or other ceramic material similar. As for particle 
diameter of boron nitride as for particle diameter of 0. 1 to 200 
m and the basic metal oxide as for particle diameter of 0. 1 
to 200 m , nitride and carbide or other ceramic material, to 
be arange of 0. 1 to 200 m, because it designates coated 
surface as smooth thatthe complete set particle diameter as 
much as possible is used it isdesirable. 

[0017] When adhesion it tries to improve making use of silicon 
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e modifier, it is notnecessary making use of basic metal oxide 
and nitride and carbide or other ceramic material of thesame 
crystal structure as boron nitride. It is desirable to use modified 
silicone , silane coupling agent , titanium coupling agent and 
fine powder silica,as silicone modifier but if you listed here, is 
not. 
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[0018] Woven fabric is good as coating substrate, is a glass , a si 
lica , a fluorine , a polyester ,a polyamide , a aramid or other 
direction fiber and a synthetic fiber etc as fiber material, one 
kind, two kinds or more combining, it is possible to use these, 
weaving method satin weave and twill fabric etc are desirable, 
but if youlisted here, is not. 

[0019] This invention is explained concretely with below Work 
ing Example , but this inventionis not limited in these. 

( Working Example 1) Blending doing below-mentioned material, 
coating it did in thewoven fabric of glass fiber. 

( 1 ) Thermal vulcanization type silicone rubber ( Dow Corning 
Toray Silicone Co. Ltd. (DB 69-066-9486) make) 
SE1 185U:100 parts by weight 

(2 ) Boron nitride ( average particle diameter ; 150 m ) ( Sho 
wa Denko K.K. (DB 69-057-0080) make): 190 parts by weight 

(3) Aluminum oxide ( Showa Denko K.K. (DB 69-057-0080) 
make): 100 parts by weight 

(4) Xylene : 390 parts by weight 

(5) Vulcanization agent RC-1 ( Dow Corning Toray Silicone C 
o. Ltd. (DB 69-066-9486) make): 4 parts by weight 

Coating after doing, it dried removed solvent in woven fabric of 
theglass fiber, it vulcanized with compression molding method 

next, 200 °C and 4 hoursacquired silicone rubber sheet of 200 
m thickness, as for thermal conductivity of rubber sheet 

which is acquired with the3.35 W/mK, as for flame resistance it 

was a 94V -0 extent. In addition surface was smooth. 



[0 0 2 0] (SHEW 2) TK<Dtt»*jfi£#ttLT#vX 
(1) J»flD«3^>ya->dTA S E 1 1 8 5 U (lb - 



(2) SfcfflX (¥$fi«: 150/im) (flBfflBH*3t£tt 

W) : 1 9 011SR 

(3) ^br;u==-^A (&£«*DK»tta£ttil) : 100 



[0020] (Working Example 2) Blending doing below-mentioned 
material, coating it did in thewoven fabric of glass fiber. 

( 1 ) Thermal vulcanization type silicone rubber SE 1 1 85U ( Do 
w Corning Toray Silicone Co. Ltd. (DB 69-066-9486) 
make): 100 parts by weight 

(2) Boron nitride ( average particle diameter ; 150 m ) ( Sho 
wa Denko K.K. (DB 69-057-0080) make): 190 parts by weight 

(3) Aluminum nitride ( Kyoritsu Ceramic Materials Co. Ltd. (D 
B 69-055-9018) make): 100 parts by weight 
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(4) *vU> : 3 9 OMMHB 

(5) JjQKftij RC-2 (Sb-^3-2>y.yija->ftS 

n-x-f yfLtzOibs Z?^7,mZ)£'X:1\m& 2 0 0°C, 4 
B#PBTeff£l\ 2 0 0 ml *<D v'J 3 — >=fA v— h 
fc„ Sifi*¥li3. 9 6W/m-Kt% KKSttl* 9 4 V - 0 



[0021] immm3) T«a»tt*«£»tfcL-c#5x* 

(1) J»jDffiSv';3->3A S E 1 1 8 5 U (IU • 



(2) glbfflffc (^Hfili: 1 50 Jim) (B2*QEl#S&tt 
S) : 1 9 0S^SS 

(3) (fP««XHttiCSttU) : 1 0 0 



(4) : 3 9 OlMSfi 

(5) ADffiftij RC-2 ■ - ->'Ja->#a 

C6) v'j=i->km»j dc 1 1 pa cy^3-->y*a 

£tt) : 2SSSR 

a-fY^LfiM, ^bXJ$B;±T^0fift$2 0 0°C. 4 
KRSTMt&IV 2 0 0^ ml^v'J 3->a'Av- h £ft 

[0 0 2 2] llbtlfcaAv- KDj»eSt¥l*3. 4 3W/ 

CD JRSPffiSv'J 3 — VdT* S E 1 1 8 5U (II. ■ 
zi-->>7-. vij3->*a*a») :1001MS5 



(2) S^bffl^ (¥lSSfi ; 1 50iim) (BSftSXft^^tt 
SJ) : 1 9 OfifiSS 

(3) mb^y*v^A (ffl*fflasi**ka*a») : i o 

(4) tvb> : 3 9 OSMSfl 

(5) mmi Rc-i (3ku- y^3-^>y- v«j3->*a 



(4) Xylene : 390 parts by weight 

(5 ) Vulcanization agent RC-2 ( Dow Corning Toray Silicone C 
o. Ltd. (DB 69-066-9486) make): 4 parts by weight 

Coating after doing, it vulcanized with compression molding me 
thod, acquired thesilicone rubber sheet of 200 m thickness 
with 200 °C and 4 hours. As for thermal conductivity with 3. 
96 W/mK, as for flame resistance it was a 94V -0 extent. 

[0021] (Working Example 3) Blending doing below-mentioned 
material, coating it did in thewoven fabric of glass fiber. 

(1) Thermal vulcanization type silicone rubber SE1 185U ( Do 
w Corning Toray Silicone Co. Ltd. (DB 69-066-9486) 
make): 1 00 parts by weight 

(2) Boron nitride ( average particle diameter ; 150 m ) ( Sho 
wa Denko K.K. (DB 69-057-0080) make): 190 parts by weight 

(3) Magnesium oxide ( Wako Pure Chemical Industries Ltd. (D 
B 69-059-8875) make): 100 parts by weight 

(4) Xylene : 390 parts by weight 

(5) Vulcanization agent RC-2 ( Dow Corning Toray Silicone C 
o. Ltd. (DB 69-066-9486) make): 4 parts by weight 

( 6) Silicone modifier DC1 lPA(Dow Corning KK): 2 parts by 
weight 

Coating after doing, it vulcanized with compression molding me 
thod, acquired thesilicone rubber sheet of 200 m thickness 
with 200 °C and 4 hours. 

[0022] As for thermal conductivity of rubber sheet which it acq 
uires with 3.43W/m * k, as forthe flame resistance it was a 94V - 
0 extent. In addition surface was smooth. 

(Comparative Example 1) Blending doing below-mentioned mat 
erial, coating it did in thewoven fabric of glass fiber. 

( 1 ) Thermal vulcanization type silicone rubber SE1 1 85U ( Do 
w Corning Toray Silicone Co. Ltd. (DB 69-066-9486) 
make): 100 parts by weight 

(2) Boron nitride ( average particle diameter ; 150 m ) ( Sho 
wa Denko K.K. (DB 69-057-0080) make): 190 parts by weight 

( 3 ) Magnesium oxide ( Wako Pure Chemical Industries Ltd. ( 
DB 69-059-8875) make): 100 parts by weight 

(4) Xylene : 390 parts by weight 

(5) Vulcanization agent RC-1 ( Dow Corning Toray Silicone C 
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£t±m : 41MSU 

a-fOyifcOt, Z?lsXf$.W,tXmffi£ 2 0 0°C, 4 

[0 0 2 3] 1#btl/c=rAv- K£>f$fi3t¥f* 3. 1 0W/ 
m-K, T?*l«ttli9 4 V-0gg-C*ofc o L^LSoBtt 

7 -r 5 L fc t, <D t c h E c 5 icttffi-e * We ft 

[0 0 2 4] &±(DI6*£S1 tsr . 
[0 0 2 5] 



o. Ltd. (DB 69-066-9486) make): 4 parts by weight 

Coating after doing, it vulcanized with compression molding me 
thod, acquired thesilicone rubber sheet of 200 m thickness 
with 200 °C and 4 hours. 

[0023] As for thermal conductivity of rubber sheet which it acq 
uires 3.10 W/mK , with as forthe flame resistance it was a 94V - 
0 extent. But those where filler coheres could verify surface 
here andthere and it was not a smooth. 

[0024] Result above is shown in Table 1. 

[0025] 

[Table 1] 















3. 35 


2, 5X1 0 15 


v-o 


A ff 




3.9 6 


2, 5X1 0 15 


v-o 


A » 




3.4 3 


2. 5 x 1 0 15 


V-0 


A * 




3,10 


2. 0 x l 0 15 


V- 0 


* A 



[0 0 2 6] Sl^b^b^&Sy, *3SW<Da-T--<>? r 



[0026] You could verify that it is a silicone rubber composition 
which has thermal conductivity , electrically insulating 
property andthe flame resistance where adhesion is superior 
clear sort, by designating thecoated surface of this invention as 
smooth from Table 1. 



[0 0 2 7] 

SHbttft f OD-b 5 5 £ »*HMfc 



S*tt#lRl±L*<Dfc«>J!& 



[0027] 

[Effects of the Invention] Above you explained sort, mixture o 
f those was melted in solvent according to this invention, as 
boron nitridewhich is added to silicone rubber making use of 
nitride and carbide or other ceramic material andthe basic metal 
oxide which have same crystal structure, coated surface became 
smooth and bythe coating doing in woven fabric, adhesion 
improved, because of that itwas possible to convey heat to 
efficient, thermal conductivity became large,furthermore also 
electrically insulating property improved. In addition it became 
similar result making use of silicone modifier. 
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